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Abstract 

Concentrations o f  barium have bsen determined spectrographi- 

c a l l y  in 95 stony meteorites. The d i s t r i b u t i o n  of t h e  concentration 

of  barium i n  t h e  chondr i t i c  f a l l s  appears t o  be log-normal i n  shape 

with a median of 4.5 ppm. 

i n d i c a t e  a tetramodal d i s t r i b u t i o n  which may have r e s u l t e d  from terres- 

t r ia l  contamination, bu t  which also m a y  have been present  i n i t i a l l y .  

Tile fact  tha t  the f i n d s  represent a s t rong ly  s e l e c t e d  sample of gen- 

erally hard and resistant meteorites leaves  t h e  l a t te r  a l t e r n a t i v e  

open as a d i s t i n c t  possibility. 

The concentrations i n  t h e  chondr i t i c  f i nds  
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I. Introduction 

Values f o r  the concentration of barium i n  stony meteorites were 

obtairsd Qy VON ENGLEXUDT (1936). 

obtailled by PIXSON, AHRENS and FRANCK (1953) using spectrochemical 

techniqu-s and k y  MMAGUCHI, REED and TURKEVICH (1957) using neutron 

activation. I n  this work barium has been determined i n  a sui te  of 95 

s tow meteorites consisting of & chondritic fa-, 45 chondritic 

finds, two carbonaceous chordrites and five achondrites. 

the results of this work are conpared w i t h  the earlier results. 

The most recent values have been 

In Table 1 

The specimsns, spectrographic equipment and analytical techniques 

MOORE and BRC" (1962) in their study of the distribution of used 

manganese and titanium were used in the  present work. 

of barium were within the limit of sensit ivity under the coxxiitions used 

and were determired using the emission line a t  455h.O A. 

The concezzbrations 

0 

The standard deviation from the mean in tihis work is estimated t o  

be about 20 percent. A major source of variation appears t o  be Fn the 

sampling. 

II. Results 

The concentrations of barium i n t h e  ninety-five stow meteorites 

are given in Ta'tjle 2. 

Figure 1 shows the frequercy of occurrence VS. t h e  logarithm of 

the barium comentration f o r  f orty-three chondrite fa-. 

appears t o  be log-normal i n  shape. 

4 ppm, and the antilogarithm of the mean of the logarithm is 4.8 ppm. 

The distribution 

The median is 4.5 ppm, the  mode is 

Figwe 2 shows the frequency of occurrence va. the logarithm of the 
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barium concentration for  forty-five chondrite finds. 

t o  assess whether the apparent tetramodal distribution is real or occws 

by chance. The problem immediately arises as t o  whether the high barium 

concentrations i n  the finds are the result of t e r r e s t r i a l  contamination 

or were present originally. Although the first alternative 8eema the more 

probable, t h e  fac t  tha t  the finds represent a strongly selected sample 

of hard resistarrt meteorites leaves the second alternative open as a 

distinct possibility. 

It is diff $cult 

The importance of carefully selecting sanples t o  mininize the 

possibil i ty of t e r r e s t r i a l  contamination is w e l l  i l lust rated by our a n a m e s  

of the Holbrook chondrite. A description of the samples used and. their  

barium corrtents is given i n  Table 3. 

stones ranging i n  size from minute grains t o  a 6.6 kg mass. 

This  f a l l  consisted of maw individual 

. 

Some of the specimens were collected immediately a f te r  the f a l l  while 

others were picked up as much as twenty years later. 

our particular samples are unknown, 

concentrations obtained seem t o  indicate selective contamination. Whether 

the specimen of the Saratov chondr.ite (22 ppm Ba) has also had an oppor- 

tunity t o  become contaminated is unknown. 

&e histories of 

The large fluctuation i n  the barium 

In the  absence of more data it seem reasonable t o  suspect that  the 

high barium concentrations in the finds are the result  of t e r r e s t r i a l  

contamination from the ground and that  the best value for  the concentration 

of barium i n  chondrites is about 4 ppm. This number is about one-half tha t  

given by PINSON e t  a 1  (1953) and very close t o  the more accurate d e t e r m b  

ations of " A G U C H I  e t  a 1  (1957) which are, however, fewer i n  mber .  

data emphasizes the hportance of using f a l l s  instead of finds for a l l  

significarrt trace element work ard  also the importance of knowing the past 

history of recorded falls s ime  

This 

specimens are orten on the ground fo r  



some time befom they are collected. 
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Table I .  Barium i n  stony meteorites as determined by VON ENGLEHARDT (1936), 

PINSON, AHRENS and FRANCK (1953) and HAMAGUCHI , REED and TURKEVICH (1957). 

METEOR I TE Barium (ppm) 
von E. Pinson Hamaguchi This Paper 

Chondrites 
L'Aigle 
Knyahinya 
Holbrook 
Erx leben 
Chantonnay 
Bar Lo ta n 
Aviles 
B j urb5 I e 
Pu I tusk 
Homestead 
Ransom 
Hayes Center 
Waconda 
Assun 
Forest City 
Hessle 
Kernouve 
Ba rra t ta 
Mocs 
Tennasi Im 
Monroe 
Long Island 
Beaver Creek 
Lump k i  n 
Cangas de Onis 
Estacado 
Warrentown 
Modoc 
R i  c hardton 
Nuevo Laredo 

* 
Mean of eight samples, barium values were very erratic. 

Stannern 48 
Juvinas 10-30 -- -_ 
Johnstown -- 

Orguei I -- 

Eucrites -- -- 

Ch ladnites -- 5 

II 
Carbonaceous Chondrites -- 

2.5 



-7- 

Table 2. Barium concentrations in stony meteorites. 

METEOR I TE 

Ordinary Chondrite Falls 
A i  exandrovs ky 
Alfianello 
AI legan 
Beardtley 
B i u r bo 1 e 
Chateau Renard 
Co 1 by, Wisconsin 
Dhurrnsala 
Elenov ka 
Forest City 
Holbrook 
Ic h ka la 
Kesen 
Knyahinya 
Krasnoi -Ugol 
Ku I esc hov ka 
Kunasha k 
Marion 
Maziba 
Mocs 
Modoc 
Mordvinovka 
Mount Browne 
Nan jernoy 
New Concord 
Ni kolskoie 
Ochansk ( I )  
Ochansk (2) 
01' I venza 
Olrnedilla de Alarcon 
Pantar 
Parma I I ee 
Pervorrtaisky 
Pultusk 
Richard ton 
Saint Michel 
Saratov 
Sau tsc hens ko ie 
Stavropol 
Tane 
Uberaba 
Weston 
Yatoor 
Zhovt nevy i 

Barium (pprn) 

IO  
3 
4 
5 
5 
6 
4.5 
6 
5 
4 
26* 
4 
4 
5 
5 
3.5 
4 
3 
4 
6 
9 
6.5 
4 
13 
4 
2 
5 
4 
6 
5 
5 
3.5 
5 
3 
4 
4 
22 
4 
2.5 
5 
4 
6 
6 
6 

* 
Erratic results from different samples, mean of 8 samples. 
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NI ET E 0 R I T E Barium (ppm) 

Ordinary Chondrite Finds 
Acme 
A 1 amasordo 
Arriba 
Aurora 
Beenham 
Berd yans k 
Brisco County 
Cavour 
C h uvashs kie - Kissy 
Co I by, Kansas 
Coldwater 
Coolidge 
Covert 
De Nova 
Farley 
Fayette County (Bluff) 
Gladstone 
Goodland 
Harrisonvi I le 
Hayes Center 
Hugoton 
Kansas City 
Kelly 
Kingfisher 
Ladder Creek 
La Lande 
Long Island 
Mars land 
M c  Kinney 
Me 1 rose 
Morland 
Ness County (1894) 
Or lovka 
Otis 
Petropavlovka 
Pla i nview 
Potter 
Ransom 

Rush Creek 
Seibert 
Texline 
Tryon 
Tulia 
Wi lmot 

ROY 

I20 
26 
53 
20 
34 
7 

150 
4 
5 

I 70 
10 
32 

I I5 
I I5 
290 

3 
17 
IO 
7 

30 
200' 
4 

1 65 
5 

94 
2 IO 
190 
3 
6 

155 
5 

20 
18 

7 
4 

IO 
155 
28 
72 
5 

I25 
13 

190 
I20 
82 



Carbonaceous Chondrites 
FeUx 4 
I+.wray Couxty 4 

Achondrites 
Cumberland Fal ls  
Johm t own 
Norton C&y 
Shalka 
shaw 

I4 
2.5 
2 
4 
26 



Table 3. Concentrations of barium in  e i a t  specimens of the 
Holbrook chordrite. 

SbIPLY 

A. 
B. 
c. 
D. 
E. 
F. 
G. 
H, 

Several pea-sized fragments, 5g 
S i r i l e  fragment, l g  
KairLly black fusion crust, l g  
Single complete stone 
Fine dust Tram complete sample 
Non-magnet ic phase 
Black c r u t ,  0.Sg 
Small chips from a l l  fragments, 3g 

Barium (ppm) 

28 
9 
0 

74 
29 
24 
110 
27 

median 26 
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